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exhaust valves to the combustion chamber and the outlet
valves from the suction water-tank. The use of a flywheel Is
not necessary, since the reciprocating water column performs
also the flywheel function.
The cycle followed is a constant volume cycle, but the
strokes are not all of equal length. The strokes are, (1) ^
long stroke during explosion and expansion, (2) another long
stroke during exhaust, (3) a short stroke during suction, and
(4) a still shorter stroke during compression.
A simple form of this pump is shown diagrammatically in
(                  Fig. 35.
Imagine a charge of gas and air to be compressed at the
top of the combustion chamber in the space shown and let it>
be fired by a sparking plug, not shown in the diagram. The
explosion pressure drives the water out of the combustion
chamber and sets the whole water column in the discharge
pipe in motion. As the gases expand the kinetic energy of the
moving water steadily rises, until the gases arrive at atmo-
spheric pressure. There is then no further driving force on the
water column, but owing to its kinetic energy it continues to
move, forward and the pressure in the combustion chamber
sinks below the atmospheric pressure, so opening the
exhaust valve and the water outlet valves from the suction
tank. Water rushes from this tank into the discharge pipe
i                  and into the combustion chamber. When the kinetic energy
I                  of the moving column has entirely expended itself in forcing
}                  water 4nto the delivery tank and in overcoming the friction.
;                  due to its motion, it comes to rest and gradually starts to
swing back again until it rises to the upper part of the com-
bustion chamber and closes the exhaust valve by impact,
1                  Its further motion is arrested by the cushioning effect of the
f                  burnt products trapped in the compression space, and gradually
j                  the water-pendulum begins to swing back again., opening the
inlet valve and drawing in a fresh explosive charge which on.
the return swing of the water is compressed, and, at the
dead-point, fired,-so bringing a fresh cycle of events into
operation. Thus the pumping continues.
A test by Unwin in 1909 showed a consumption of 1-063 lb.
of anthracite in the producer per pump H.P. hour correspond-